International search report 



Int^gatlonal Application No 

IW/DE2004/001294 



CLASSinCATION OF SUBJECT MATTER 

PC 7 H01L21/336 



According lo Intemalional Patent Classincalion (IPG) or to boih national ciassiftcation and IPC 



FIELDS SEARCHED 



Minimum documenlation searched (dassification system foUowed by ciassificaJion symbols) 

PC 7 HOIL 



Documentation searched other than minimum documenlation to the extent that such docunients aie included in the Helds searched 



Electronic data base consulted during the intemationai search (nanne of data base and, where practical, search temns used) 

EPO-Internal , INSPEC 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document with indication, where appropriate, of the retevant passages 



Relevant to datrh No. 



us 2001/038103 Al (NITTA KOICHI 
8 November 2001 (2001-11-08) 
the whole document 



ET AL) 



1,3,4, 
10,11,17 



US 2002/094643 Al (6UARINI KATHRYN U 
AL) 18 July 2002 (2002-07-18) 
abstract 

US 3 849 204 A (FOWLER A) 

19 Movember 1974 (1974-11-19) 

the whole document 



ET 



1,4.5. 
12.17 



□ 



Further documents are listed In the continuation of box C. 



ID 



Patent family memt>eis are listed in annex. 



" Spedal categories of cited documents : 

■A* document defining the general state of the art which is not 

considered to be of particular relevance 
■E' eariter document but published on or after the intemationai 

fSing date 

■L' document which may throw doubts on priority ciaim(s) or 
which Is cited to establish the publication dale of another 
citation or other special reason (as specffied) 

*0' document referring lo an oral disclosure, use, exhibition or 
other means 

'P- document published prior to the intemalional HDng date but 
later than the priority date cialmed 



later document published after the international filing dale 
or priority date and not in conffict with the application but 
cited to understand the principle or theory underlying the 
invention 

document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step when the document is talcen alone 
' document of particular relevance; the claimed invention 
cannot be con^dered to involve an Inventh/e step when the 
document is combined with one or more other such docu- 
ments, such comt)Inalion being obvious to a person skilled 
in the art 

' document member of the same patent family 



Date of the actual comptel'ion of the international search 



28 October 2004 



Date of mailing of the intematbnal seaich report 



09/11/2004 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Palentlaan 2 
ML - 2280 HV Rqswijk 
Tel (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Boetticher, H 



Foim PCT/tSA/210 (second sheet) ^lanuary 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/DE2004/001294 



Box I Obsen^tions where certain claims were found unsearcliable (Continuation of item 1 of first sheet) 



This international seai^xeporthasnotbeenestablishedinre!^ 17(2Xa)fQrthefollowingreasons: 
1. I I ClaimsNos.: 

— because they relate to subject matter not required to be searched by this AuthoziQr, namely: 



2. ^x] ClaimsNos.: ''■21 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 

SEE SUPPLEMENTAL SHEET PCT/ISA/210 

3. ( I ClaimsNos.: 

because 1h^ are dependent chums and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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This International Searching Authority found multiple inventions in this international application, as follows: 



1. I I As all required additional search fees were timely paid by the applicant, this international search report covers all 

searchable claims. 

2. [~| AsaUsearchableclaimscouldbesearchedwithoutelBrortjustifyn^ 

of any additional fee. 

3 . I I As only some of the required additional search fees were timely paid by the applicant, this international search report 
— covers only those claims for which fees weiie paid, specifically clalriisNos.: 



4. I n No required additional search fees were timely paid by the applicant Consequently, this international search report is 
* — -* restricted to the invention first mentioned in the claims; it is covered by claims Nos': 
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Contiimation of Box 11.2 
Claims 1-21 

Claim 1 is vague. The phrase "estabUshing a contact" is confusing on accomit of the tenn 
"dielectric" in claim 4, which indicates that the connection is not electrical as specified in 
(for example) the IPC classification H01L21/768. Claim 1 also lacks clarity and 
conciseness because the word "or" is used four times, because the term "passivating 
elements" is vague, and because there is not enough support in the description to 
determine which documents are prejudicial to novelty. 

- US 3 849 204 (document Dl) could be prejudicial to the novelty of claim 1, with 
silicon substrate 1 as the first layer and dielectric 2 as the adjacent layer. Hydrogen is 
implanted in the first layer as a passivating element (passivating according to page 2, 
lines 20 to 25 of the application) and a heat treatment is carried out in which the 
interface is passivated by the hydrogen (figure IC), which is easier if the hydrogen is 
enriched at the interface. The application does not give any values for hydrogen as a 
passivating element (despite the requirement of PCT Article 5); therefore, if there is no 
enrichment in Dl , claim 1 would claim only a desired result without specifying how it . 
is supposed to be achieved. 

- US 2001/038103 Al (document D2) (see figures 5 to 7) could be prejudicial to the 
novelty of claim 1, with contact layer 16 as the adjacent layer (a semiconductor layer, 
as in claim 4) and electrode layer 34' as the first layer (a nietal, as in claim 3). In D2 an 
element such as sulphur, selenium or tellurium (chalcogens, as in claim 1 1) is 
implanted (paragraph 99) and then removed firom the electrode layer by heat treatment 
(paragraph 108), which undoubtedly increases the concentration at the interface. 
Otherwise claim 1 would relate to a desired result without specifying how it is 
supposed to be achieved. However, the application does support chalcogen enrichment 
at the interface with a silicide (claim 2 in conjimction with claims 1 0 and 11). 

Since it cannot be determined whether these documents are relevant or whether there is a 
lack of unity of invention with claim 2, it is not possible to carry out a meaningful search. 

The applicant is advised that claims relating to inventions in respect of which no 
intemational search report has been established cannot normally be the subject of an 
intemational preliminary examination (PCT Rule 66.1(e)). In its capacity as Intemational 
Preliminary Examining Authority the EPO generally will not carry out a preliminary 
examination for subject matter that has not been searched. This also applies to cases 
where the claims were amended after receipt of the intemational search report (PCT 
Article 19) or where the applicant submits new claims in the course of the procedure 
under PCT Chapter 11. However, after entry into the regional phase before the EPO an 
additional search may be carried out in the course of the examination (cf. EPO 
Guidelines, Part C, VI, 8.5) if the deficiencies that led to the declaration under PCT 
Article 17(2) have been corrected. 
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